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A — Carbon Nanotube H 


CNT is a tubular form of carbon with 
diameter as small as 1 rnn. 

Length: few nm to microns. 

CNT is configurationally equivalent to a 
two dimensional graphene sheet 
rolled into a tube. 

CNT exhibits extraordinary 
mechanical properties: 

Young's modulus over 
1 Tera Pascal, as stiff as 
diamond, and tensile strength 
- 200 GPa. 

CNT can be metallic or semiconducting, 
depending on chirality. 








• Nanomechanics of Nanotubes and Nanotube+Lolymer Composites 
■♦Dr. Chengyu Wei (Postdoc), Prof. K. Cho (Stanford University) 

• Chemical Functionalization, Thermal Conductivity, Gas Storage 
■♦Prof. Don Brenner (NC State), Prof. M. Osman (Washington State) 

■ Molecular Electronics with Nano tube Hetero-junctions 
■♦Dr. Madhu Menon (U. Ky) and Dr. Antonis Andnotis (U- Crete) 

• Quantum Computing with Doped Bucky Onions and Fullerenes 
^Seongjun Park (Student), Prof. K. Cho (Stanford > 

• Genetic Algorithm based Searches for New Molecular Force Field 
♦Al Globus (NASA Ames) 



Molecular Dynamics KMC, TDMC Experiments Long time structural 
-up to 100s of ns Hyperdynamics - up to soc, hours 
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• Thermal conductivity of single-wall nanc tubes 

» Nanotube/polymer composites as high thermal expansion 
coefficient materials 

» Thermal conductivity of nanotube/polym^r composite 
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♦ Thermal peak position has a strong 
dependence on the radius of the tube 
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and weak dependence on chirality 
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• Typical peak thermal conductivity 
is about 2000-3000 W/mK 



• High thermal conductivity material 
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and weak dependence on chirality 
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M. Osman and D. Srivaatava, Nanotechnology. Vot. 12, 21 (2001) 




Small system: UD-2, Np=10 
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I Results: | 

-Glass transitioi temperature Tg increased 
from I50K to 1"5K 

-Thermal expan ion coefficients: (/£ _1 ) 
PE PE-CNT 

T<Tg 3.8X10 4 4.5x10^ ^18% 

T>Tg 8.6x10 UOxlO* 4 ?40 % 


fExperimental v.tlue:i.OxlO~ 4 Jf _1 ; T <Tg) 


Small system: L/D-2, Np=10 
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Diffusion coefficients of polymer 
with CNTs embedded 

Diffusion coefficient increased, 
especially along CNT axis direction, 
indicating enhancement of thermal 
conductivity 

* Experiments on diffusivity in 
ABS/CNT &. RTV/ CNT show larger 
increase (Rick Berrera’s group at Rice 
University) 


* C. Wei, D. Srivastava, and K. Cbo (submitted 2001) 
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Work hardening of composite 
with stretching 


TEM images of alignment of CNT: 
in a polymer matrix by stretching 


-Young’s modulus of CNT composites 30% higher than polymer matrix 
-Stretching treatments enhance Y by 50% 

(L/D-2, Np=l0) o« | ! 
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